Vitex trifolia L. (Verbenaceae) is a deciduous shrub which has been used as an anti-inflammatory and sedative for headache, rheumatism and the common cold in Asian countries.
showed similar chemical shifts with those of the decalin part of isoambreinolide (8) , 7) 1 and 1a were concluded to have a 4,4,8,10-tetramethyl-trans-decalin skeleton. The whole structure of 1 was determined by the analysis of heteronuclear multiple bond connectivity (HMBC) and correlation spectroscopy (COSY) spectra, as shown in Fig. 1 , and the stereochemistry of the double bond was concluded to be E from the nuclear Overhauser effect (NOE) observed between the H-12 protons and the aldehyde proton.
Compound 2 was obtained as a colorless oil. This compound showed a similar 13 C-NMR spectrum (Table 1) to that of 1, except that it has an additional acetoxy group (d H 1.68, d C 21.3, 169.2). This acetoxy group was located at C-6, because the chemical shift of C-6 showed a very large downfield shift (47.9 ppm compared to the corresponding carbon in 1). Irradiation of the H-6 proton resulted in NOEs on H-5 and H-17 (4a-methyl protons), which revealed the orientation of the acetoxy group to be b. NOEs were also observed between the aldehyde proton and H-12 protons, which indicated the stereochemistry of the double bond to be E. Thus, the structure of 2 was determined to be as shown in Fig. 1 .
The minimum lethal concentrations (MLCs) of the isolated compounds 1-7 against epimastigotes of Trypanosoma cruzi were 11 mM (1), 36 mM (2), 34 mM (3), 34 mM (4), 66 mM (5), 66 mM (6), and Ͼ265 mM (7). The aldehyde 1 showed the strongest activity among the isolated compounds. The aldehyde function seems to play an important role in the activity, because the activity of the corresponding carboxylic acid 1a was weaker (MLCϭ82 mM). extract. There may be compounds with stronger activity in the extract, or synergistic actions of the constituents may play an important role in the activity. Further study is necessary to clarify these points.
Experimental General Experimental Procedures
Optical rotations were determined on a JASCO DIP-370 polarimeter.
1 H-and 13 C-NMR spectra were measured on a JEOL JNM-LA500 spectrometer. A solvent signal (residual proton signal or center signal of the deuterated carbon) was used as an internal standard, and chemical shifts are given in d values. Mass spectra were measured on a JEOL JMS-HX/HX110A spectrometer. Gel permeation chromatography (GPC) was performed on a JAI-508 system with JAIGEL-H1 and H2 columns.
Plant Materials Dried fruits of V. trifolia (mán kinh tu) were purchased from a market in Ho Chi Min City in June 2000. A voucher specimen (ESM-C00239) was deposited at the Experimental Station of Medicinal Plants, Faculty of Pharmaceutical Sciences, Kyoto University.
Extraction and Isolation Dried fruits of V. trifolia (2 kg) were extracted with acetone under reflux (3 hϫ3 times), and the extract was concentrated under reduced pressure to give 115.6 g of residue. A part of the residue (20 g) was applied to a silica gel column and eluted with hexane-acetone (9 : 1, 5 : 1, 2 : 1) to give seven fractions (fr. 1, 5.68 g; fr. 2, 1.87 g; fr. 3, 3.72 g; fr. 4, 2.04 g; fr. 5, 0.39 g; fr. 6, 1.01 g; fr. 7, 1.44 g). Fraction 3 was fractionated by silica gel column chromatography with hexane-EtOAc (2 : 1, 1 : 2) to give four fractions (fr. 3-1, 1.50 g; fr. 3-2, 1.56 g; fr. 3-3, 696 mg; fr. 3-4, 631 mg). Fraction 3-3 was separated with GPC (CHCl 3 ) and then Lobar ® Si-60 (benzene-acetoneϭ15 : 1) and Lobar ® RP-18 (80% MeOH) column chromatography to give 1 (32 mg) and 4 (38 mg). Repeated separation of fr. 3-4 by GPC (CHCl 3 ) and Lobar ® Si-60 (benzene-acetoneϭ9 : 1, CHCl 3 -acetoneϭ19 : 1) gave 2 (10 mg), 3 (9 mg), 5 (17 mg) and 6 (12 mg). Repeated separation of fr. 2 (300 mg) with silica gel column chromatography (CHCl 3 -EtOAcϭ19 : 1, hexane-EtOAcϭ3 : 1) gave 7 (10 mg). 1H, m, H-11), 1.48 (1H, m, H-5), 1.46 (1H, m, H-6), 1.40 (1H, m,  H-2), 1.36 (1H, m, H-2), 1.31 (1H, m, H-8), 1.30 (2H, m, H-7), 1.25 (1H, m,  H-3), 1.13 (1H, m, H-11), 1.09 (1H, m, H-3), 1.07 (1H, m, H-1 Trypanocidal Assay 8) Epimastigotes of Trypanosoma cruzi (Tulahuen strain) were kept in GIT medium (Wako) supplemented with hemin (12.4 mM, Wako). The epimastigotes in GIT medium (10 ml) were incubated with a test sample dissolved in EtOH (5 ml) and autoclaved saline (185 ml). After 24 h of incubation, the movement of epimastigotes was observed under a microscope (ϫ100). Each assay was performed in duplicate. Gentian violet, which is used to disinfect trypanosomes from transfusion blood in Latin America, is used as a positive control. The MLC of gentian violet under this assay condition was 6.3 mM. 
